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PA - TOYOTA AUTOM LOOM WORKS LTD 

Tl - STABILIZATION DEGREE INFORMING DEVICE FOR CARGO 
HANDLING VEHICLE 

"AB ~PURPO~SElTo suTeTyTnform whether a vehicle is in a stable region 
or an unstable region to a driver by judging stability of the vehicle 
based on inclination angle of the vehicle, tilting angle of a fork, 
ascent and descent position, weight of cargo, etc. 
- CONSTITUTIONS hydraulic sensor36 detects weight of a cargo 
put on a fork, and a lift height sensor 14 detects ascent and 
descent position of the fork. A mast tilting angle detection sensor 20 
detects tilting angle for a vehicle main body of the fork, a vehicle 
inclination angle detection sensor 23 detects inclination angle for 
the forward and backward directions of the vehicle main body, and 
a vehicle inclination angle sensor 23b detects inclination angle in 
the right and left directions of the vehicle main body 1 . A controller 
45 judges. whether a vehicle is in a stable region or an unstable 
region based on the signals detected by each detector and the 
data stored in a memory 46. When the vehicle is in the unstable 
region, the controller 45 outputs command signals to an informing 
device 44, and the informing device 44 informs the fact to a driver 
based on the command signals. 

I - B66F9/24 
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1 

iVj gii * co naatA -fa k ^-rs«»ft^ttta-rsM« 
it/ hl> * jag ^ ^ w ^r^i *3 t-t a t±i -r -2> 

rtfj iiii v * - >> co#l$2fctf «Sfr £fMW"T £ £ i: t> ffiE 

& * * i w ^ e wtt mm m&tfEtt isia t eat $ nrc 
mmz $> z> & &m&f'rz> n > h a - ? <t , 

rift irdTpp O^'ftfcfig W iz n > h a - =y tfthlj ~t 
fe«^tt!l»$ i** «fc 5 K Lfc»5#B 1 Xtt 2 Ettaft 

&*i*i<7)ft«is«»Kia. 

CO 0 0 1 3 
[0 0 0 2] 

LTte, 43B1P0 5 8 - 1 1 9 6 0 0 *f 
corr^ifC^/^^, *i35ft*flE <H/L) €r«ffLT*d& 



(2) WBU¥7-2 4 2 3 9 8 

2 

[0 0 0 4] 

[0 0 0 5] Ljfcfe, £<D*ft«Wu M«*|fi](C*3tt3» 
[0 0 0 6] X, 1 3 8 4 0 7 

[0 0 0 7] ■Z<Dtm\Z&{,*X\t* 

a? [ooo8] *a6Wtt±aara®^«»tte-rsfc«i>t r«cs 
1&m\zmto?zzLtfi^£zffi&*mo&femmtttm 

[0 0 0 9] 

#»tt«s*tBrs«K*ffla£, me?*- 
RT*mm&fflwrz>tith\z, m^m^m^^mm 

[0 0 10] «f*«2E*<Z)5i5Wtt. H*«lE«co56 
Wfcis^T, iWEEttKiaCEiesnfc^-^tt, 89E 

[0 0 1 1] M3RJ«3E«<0«iWtt, H*JfilXtt2E 
50 «©«WJC45^T, iWE3>hn-7(c:, «»Rffl5S^a 
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3 

_ fcjitfgu ^_%&mmmz v >_x m&im&mmmsfr s . 

[0 0 12] 

to o i 3] scorns. n>hn— y\-£y*— $\zmm 
5nt^(Ditoiii(: e tox«t^WtD^I^ 

m <d m m \z *=> ^ x , 82«kib t t Bt& $ nfc ^ 

^&&mmz&Z<Dfr&&&\zmVr-C%Z>. 
[0 0 15] 1S!l*JS3IBat©IS93CJ:ntf, «f*Jl 1 X 

[0016] 

fefll OiC^oT^uj-r^o 121 Hi, W»*MtLT©7 
* — # 'J7h 1 ^l/T^5. ZL<Dy !? 'J 7 M I: 

J c-a>*n5*#2«>^jfiisicv^ hss3^aa» ens 

Y\Zv-4&U*)T\Z7-S^\Z&^xm^$imi& 

^nx^^ 

[0 0 17] v^KSHt3irtt, -tOg«.p«lc£*— 

K £ ft, — «**1W1*#: 2 tCJ&^ftfc:^ ^ ;U h x 
'J>y80h:xh>D7H8a < hI^$nxV^ 9 ^CD 

x * ju h v u >y 8 «fliiaq2|i:# 2 tagB-r&T- >r ;u h tr 

>2 2.(U5#1) KXIMlE&^KlIR^SnX^*. 



(3) W7-2/I2 3 9 8 

snr^*. -f>^-7^ h9ot(i«i:n »<z>3B 
£^-^7^-^i 3OTf$nx^s. in 

1 3 l-i, -x^>iPh->'J>y8c0t 6 X h>D^ HR a 
^#«»fp-f*Ci:iCctt), 70f?Xh7 tt*>\Z& 
ffi##2IC#UTtt»f*. X, ^tf™ 3fi'J'7h 

->»j >y i ocotrx h>ny k i o a(Dwmwimz&~3 

10 ' ^T#B-rs. tfXh>P^Kl OaWM 

fM"*<fc> -f h9teT^7Xh7tC*>fLfm 

*- 2 1 3 H-f >tTX h 9 C:»oTjWM-*. 

[0 0 18] C©«fc-9lC*«$nfc-7^ h«1H3{Ctt, 
7^-^13WM^6^l;, -f>t7Xh 

[0 0 1 9] (§3 3 (a) , <b) , EM 

KU-;i/gMftmsg i e coisiatiHi aa^r) izm^vkz 

tlltH* 1 7 fc±r?TM$nT^S. 7^tl 7li 

\zm%m$tiT^z>o zcDo-^mmmi s\zmz\$ 

[0 0 2 0] X, E3 5^^-r<k'5C 7'^7Xh7^ 
tt* ^R-t-^ JUH'>U>^8 0Mii!l/j>6T^^-^X h 7 

<o*p*fr2 izw^&mwi&faitiT&mmft&ihT-mt 
1X077 h«ftAtft/-u-b>-y-2 o^jftsjshxi/^. 

»oT. <0|5|.W«|2 .1 ^xYil'hlf >2 2 M«S( 

LX, ^^(HSf]$li]2 ltt-SrY^h^U >^8C0ffiiJ^tCl& 
»$n/t^7^ry h 2 1 alC^^nx^-5. fi|J^, v 
X h^©j^^ttiir>i±2 0H7'^7X h 7 ttt>tc« 

[0 0 2 1] JEtc 77 hS1S3tCtt. *PS*flc2^«) 
«»*S:*Hi , r«>*ia5«»fttftffl-fe>it2 3 a. 23 b 
*«lfl;»t6nT^S. EP^, *W«»ft*/JHr>it2 3 a 

50 fclv?;) tCS^t-j-^n, ^XHK«3O|»»^;|A)0!)«»« 
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5 

2 3 btiT'^VX h 7qEtf±ffi££tt&*U VX h 
«i«3, BP*, *M**2(0fc**rRj©*M«l»ft&« 
m-T S J; -5 left -3 S. in*. *iBo«if»ft*Hi-fe >it- 

a. 2 3 bC0ffi^^LT^£>„ ffl, *i^«»ft*ffl'fe 
>+T2 3 a, 2 3 bttra— ©-fc LTV>£© 

HSrMUTattWrSo *lB5«»fll«ffl1r>1f 2 3 a, 2 
3bttjflr>'>3^-^2 4Si^ -t©lsllft*ll2 5 1C 
ttaiJW*2"6 a ^UT^12 6a*flM*ttfcnTtr>*u 

*r>i/3^24tt, WAfcT^X hgft 
3</>*ft^l^oT|Hi»i«2 5 //[§!» U W1IB»«H2 6t 

•to, ^VX hSS1S3 0fl(|«X(iA£*A-|fi]fc»-r*« 

[ 0 0 2 3] 1^2 tc^f Jc^K, MK!jI&56rt 

CH, 7-2 9^»ttStlT^S. 

A-2 7 (JgiLT. riJ^hW^— J ) 

2 1 SWSR.SimUA-TftD, tttfPWt— 2 8 

oar. rr>;vhwt-j £^3. ) ^ i 3 

-29 oar, rt?j^uA-j ) izmmcomm 
iffc&*ao«A* wv-t&*. IP*, em<=>&UA-2 
7-2 9 &feW-T3£ ti^ctO, *M*#2i*ucis:ij-e 
ftfzzi > hn— 3 0£a?JWU — 0 13© 

[oo2 4]arj-&, u y vvn— 2 7*»flsnt, 

S-^ l^C^BBTS ^ > h D — ^ 4 5 tt*p2|E#: 2 falziS: 

ite»nit^f ^^-^3 

3 2<Z>|n|iftiHi3 2 a^lHlftb, SMgny K3 3^lT 
:-i >ho-MJ^3 OOSflsn^ H 3 4 fcflflfrr*. 
^cLT. ^COl^f^P-v H34 i:J:oTU"7 h;>'J >^ 1 

-2 7©^^mir^^^T'j7 hy»j >y i o&mmz 

A>7 3 0 tcte, 3>Kn-;P/^30^e.U7h-> 
U>^1 0 iCM^nit-f ^Kt«i«?3 5#«R 
(ton. t<DM^3 5<Djfeffl««Cliffiffi«tb8ii:UTa) 
illin:-fc>-*3 6 3&«lR3Bf$nr^^. fiP*. ffctfrtrv-tf-3 

[0 0 2 5] h UA- 2 8©S««tC 



(4) »¥7-2 4 2 3 9 8 

-*3 7#8N*&ftTl'>/5. *UT, 3>hD-745H 

X hn-^ir>it3 7^^©^aiSt*S^iTX-x^y 

3 s<o\B\mmz 8 a*#j»-rs. c©^#, mm 

Oy K3 9^LTif^P^ H4 "otffflWStU ^ ;U 

TVJUh I/A'- 2 8 ©SfPStca^^Tx-f h -> U > 
^8*«ffi«iSn, X*-^ 1 3 7^«»^S. 
[0 0 2 6] V0«W1-2 9tta«Pv H4 1 £ 

T»0^ K4 2;WB»S*U S»7^'J7hlO 

[oo2 7] i(ES6rti:tt, gmmm^mtisT 
k«©«»w*isic^^t® 7 rafter*, 

[0 0 2 8] ccoftSK«»S««cJ4, 3>ha-74 

\t. «rE«Srfe>-!M 4. bM5&£ilfc£H-fc:>t>-2 
0, *ffi«»ftttW-fe>U-2 3 a, 2 3 b, fftEE"fe>^ 

3 6W»»»ffll7^7?4 3j&«8«SnTt^. HP 
*, *S5-fe>tH 4U<>tT^h9 0#PMJ[jB, BP 
*, 7*-^ 1 3©#»filtt*^fl.|l*ttia*ftfflm^« 

3>hp-74 stwfu^-r^o «ftft*ai"fe>it2 ow 

hS«3©*!Bii*ff2K»"rSffl!ft«S:^-r'7X h 
> h n-7 4 5 CH^jtS. 
»ft*ffi-fe>'tJ-2 3 alJTX h^©3C0^gnlC^-r^> 

-^4 5 fciu^-r*. #M«»ft*a-fe>ij-2 3 btt-7 

^4 5 tW^7i-5. 
[0 0 2 9] ZCOtr*. 3>bD- 7 4 5 Hff«tttH« 

■rs. 3>hn— 74 5ttaa»ttj«^ica^iTw«> 

[0 0 3 0] X, n> ho-74 5©U*Mtrtt. Xf 
•^^-^ 3 2, 3 8&^5H£*6lC»ite>nfc«ftl«! 

4 4«^nt^§. 3ItC. 3>hP — ^4 5(Ctt. 
55 aBttagfSiiLTO^^'J 4 6^»tt$tlt^5. 
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7 

__ 10 0_3_LL _U_4_6JCI4,_7 2_U-7_h_l 

isptsr&fBywr ^^co^co^:/ □ ^5arl^B7 * 

[0 0 3 2] ^©ftfelEWftifflw^Mtt, ^roms, 

ifefc m CO ft — * ^ S £ 5 s — * $ t % -5 . 
[ 0 0 3 3] H 8 -El- 1-014, :^M^77^ 

-10°. 0° , 10° <Ofe«^(c43W-Sftft««t5F 

&fr^£fcj&*T#Sfig«£*i*U ^gr$£8a*£<h*4, flj 
^«*fTXJ4W«fP*fc*»^»fc-r5eflEic«V^Tl^ 

T, (H-:«4«ft«!f) tftD, ft 

[0 0 3 4] pel 9 (4, 0«JAtfiWiB*ffii*f*2^TO4S 

[0 0 3 5] Q 1 0 14, WAtfW«B*p**2**fl»JAtf 

t. IT, 7*-^-10*, 0°, 10° ©ft^^t^ 
[0 0 3 6] ft, *S?Jfi«t*3ViTl4, jffi#, 7#-£ 

7* — $ i 3 ±K:fffiia$n£W©ss!&*ffi<&* 

ftfe^tti^llP-r*. MIC, 7* — ^*^co*-|ft ([21 1# 
TO ^<8, 7*-^'J7hl©5fe^ifiTU IE 

^7iinj (im#n(o n«<a. &fem*m$xtz>. 

[0 0 3 7] lMBn>hO-5 4 5te, 5fc££«ft*]ffl-7 
*y7 P MlCi;-^ViT^^7^-^U 7 h 1 #565£««->U4 

^fcffi««©i>Tnicfti^&*ijwf-r^. nuts, ma a 
ft. 7*-^«wift&^w<7)afijcs^T*«)<5nft 



< 5 > ^¥7- 2 4 2 3 9 8 

WftT-grSftft^jB^TttftUfctt-frJC, 33*7*-* 

* - * ff-*<aH&r/7 mmft (c»^t*«> e> n 
u 7 m itt&&mmz»z£ipm-rz>. jz\z % n> k 

[0 0 3 8] mz, n>hn — ^4 5147* — ? ij? h 
^>c fit, dW^FftfejK«B#l:*5liT. 

20 f47*-^7 ij 7 h l^ftft««t»:^ST7*— 57 1 3 
&T»X*4jE*Ir]^«B4S-&S. BD-fe, 3>hO-5 4 
5liXf3/7^W3 2; 3 8 ^JlWU-r, UVhy'J 
>^H, 5^;i^S/U>y8£JBWrr*. fl/T 7 
3SrTBXf4iE^laJ'v«!B6$iJ:4Cd:tCJ:o 
T, 7*-^'J7 M**j&3fe«»C«-r-&J:'5flill»"r 

<£>„ 

[0 0 3 9] &\z. ±iBO<t5t:M^cLfcfflf!g;S«e«©#: 

ff*#J47*-^ 1 3±«^liLT, ^K7*-i7 
^ 13£±#S«tifcC, 5BS:7*-i7 1 3&M«7!7 
rnJfc^LT«»$-&SCl ( !:tcJ:oT, 7^- — ^ 'J 7 h 1 
tCTftacoffiSflsa&tr-S. 
[0 0 4 0] C©Wfftf^*P*lz43^iT, □>hD-7/l 

-^U7hi^^|i:it^i, n>hn-5 4 

[0 0 4 1] ^<0^ftffi««B3ftA5liT, fts**^«ftl 
Sg4 4 0ja«r§«BL, Ml^^^'l 3&WTi: 

Offi^CWfcS^^T^ > h D-^ 4 5t47^-- i7 1 3 
^'J7hy'J>y] 0XI4^^;bh>->J>^8 : £:|g®jL 
T, Tf^Xt4iEC0^7fn]^raj$-ti-, SfSg««^<J:!e!li|}$ 

-tt^c fit, Kje«aB^«»r&(i:a:fetc, ««i#h 

4^fW^^^o 

[0 0 4 2] flfiJAtf, *W*#2 0* J Fttffili#XttnB* 

U7h i^ftsewwtfto, agwramx-r 3^ 

50 ^t\z&Y)y*-t?\)y h 1 <7>5fif56*&«3!nj$ii-*. 
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(6) 

9 

bT, CC0«Wjfl&]EC0*|fi]^«^ti:3tc:«!:^<toT, 
^-tW*T 

[0 0 4 3] X, iiR7* — ^ 1 3&IE©*IpJ^*5^S 
Ja^Mftfl^TftB&bTfc, *«5£««<B**-ca*« 

;^tC, 7* — ^ 1 3 ^Tf^^i+So ^LT, 7* 

±U &*n8H4 4 &*fl*T£it£o 55tC, 7t-^13=£ 
Jii TF* * "CT» S -ttT 09 * * T & 5 fc 

H 3^^C0^T^('^^*r^>a:a:t) 

[0 0 4 4] mz. 7*-^U7M£«»*l;:43^T 
* V/ In) K b fc Wffi-? O fli* * V 

SnfctB^Kte, 3>hO — ^4 £ l 3 £T 

t\ 3Srffiua»«e>u. «»g4 4§»«rn. x. 7* 

1 3 &*TR*TT»S-B:Tt>^ft3S««oa*T 
ife£«-&K:fcL- *<Dtfc«l;:S»7*--£ 1 3 %U&?Z> 
chit)!:, «MS4 4©jftfl'JKflB&-?-©**««fr*. 
[0 0 4 5] HP-fc, 7K^«ffi2&I/«J«*»fi]lC*PI*#2 
/>< M ffel b > *5 fS fl= ^ \z 3cm <D $> Z> >K£ 5£ «ttfi$ t~ 43 n 

□ -74 5H i-T, f^^yU>y8^ltgK 
J0jbAc&, U7hy'J>yi0«n, X, 

[0046] m&ikx*ttiG>m%ft\z*m*&2iA 

> 4 5 ttm$fa<D±&^-Jjfi\CDi%<£\ZM-J< MW&ft 

[004 7) tot, ^iHtami y*—# i Jy 

ti, i^^'7 ^--^ U 7 h 1 ^Mt:*§0^i\ *K 
fc«^lw&&©7&>«\ «ai»B4 4 IC«fcoT, SHE****? 

)i\*\\zy*->J U7M ^«»Ufcttffi(C»**^T 

*1SftiE(C«»a<0^$, S53J1B4 4iC«fcoT, jS(E*W3S 50 



WM¥7 - 2 4 2 3 9 8 

10 

fifcWb&r. ^7^-^U7H^I^:^s 

fT^^o b*>*>, ««»4 4«jftinr'rsct^i'oTffl 

[0 0 4 8] X, 7*-^ U 7 h 1 <D^&&mm\Z& 
^T, je»W3fiX-f y^4 3&lfTi, 7*->7l3C7;> 

T, &1T7*-^ 1 3tt«lXttTK$n*. ZCDTz 
Hb, 3HE#tt*»IBISBEX>f ^4 3 T?. «S 

IC7*-^»J7H &*a««C*»$-&SC^At"C^ 

•J7hy'j>yi 0SW»-rSCOT, ^i'J7h*>'J> 
5^1 0&se«S»j&^T2:a:tcJ;S«»cJ;-3T. 7^-<> 
'J 7 h 1 </j:S^t€K>Ji:-C^5. 
[0 0 4 9] pt^ij 4 6(Ctt", 7*-^U7 h 1 

coftffiflH«&r^ft«««*^r ft x - ^ **ftffiK«»J 

S^T3>hD-7 4 5tt*»(C7*— 47 U7hl*« 

[0 0 5 0] i^, *5S^tt±f3SS«fi«3t3(R)£$n* i b© 

UT^rco J; ^ fc*Jfir -6 - t €T 
(1) ±«2*«0yT?tt, 7*-d? 1 3tt#»Rt/fltt«* 

fa\ztti,mmT%&<ko\imrt<E>nT^z>. 55 

[0 0 5 1] CC0^€r> £^C7^-^U7h]^ 
«»bfcttlfi"C*oT , b, ^^'7^--^ 1 3 

[0052] (2) jtiE*»0ym, sesawtt^T^ 

T'MtCtEtoT, 3>hD- 7 45)&S7*-^>J7hl«) 

1 3±tC«BSnjtW©S^ 2 cos-t*^a 
RM#tt2©«»ftlcS^vx\ 7*-^'j7hl© 
ft^«Sr^i-ftftffi*«*b, ^pt^'J 4 6iCKdt&5 

BrbTfeJ:^. 
[0 0 5 3] (3) ±£6nmm\Z&\,*T^ ^Wi<D^ 

m\z-D^xmmLft 0 zn&> «sHr>-*i 4, ?xh 

mW}^m j iz>^2 0, *iaa«»ft*ftttHr>-y-2 3 a. 

2 3 btrs-^^T. 7 ^ 1 3coir.»ffiiaaewc. ivi 
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11 

±co?#coESIcKt^t, 7*— £ V3.±co«eo«fijR 

[oo5/i] (4) ±8B**WTtt, mzmmt LTy 

2 7, 2 8 ^tl^ni^DyH3 4, 4 0[;g^ 
1 UTfc«fc^. *l/A-2 7, 2 8 ©Jftf^ftflg 

^^IUT^>^>^3 1 , 3 7Mf5W^^W 

[0 0 5 5] (6) iSBSSJSWcSSUT, 1 3 

[0 0 5 6] ;kz>*-&, ^Fftfe<B«fw45ttS«f«f^»* 

(7) ±SiSSJfcffl|(C*5^iT, *P«»ft«UHr>1t2 4 

[0 0 5 7] £©»gr, Sg*#M«»ft*feHJ"k>-y-2 4 
a J: 0 ra**jii5*^ 2 <£>m$MH ^tttflf* £ <h#n?# 
£. 

(8) , krE^fctfiJTte* /k^PWffi&OTtraA-fttc*!^* 

^T, gg»aB«E^< ^4 3^1f$n&»-&ICtt, n> 
[0 0 5 8] z<7)fMWtcJ:n«, iMflc^*-^ »J 7 K 

1 &<k&mmzmuis&z>zt 

(9) ±!2gSJB«Ttt, «»»4 4€:3»5S6rtlca8!» 

Mtf7D> htr^— 4 ©±«^©3HES 
6ftlCi3«fg*UliM 4 fcaSWrfeJ;^. 7* 

[0 0 5 9] ±iri3SffiW^0IEfflT€?sm*?SJ^n©fl[ 

»w as (c ^ ^ r icsa* t i: t> \z mmt £ . 
[0060] zw'#ftj£m%immAz<kti& she**** 



(7) W7 - 2 4 2 3 9 8 

(2) a»*«3 8B«©ft«ffi««jS«ic*^T/ 
[0 0 6 1] ^(Z>«€*«»KiatJ:n^ U7hy'J 

>¥\ 0 <Dmmi%iz&ttz>ffimz£-oTy u v h 

«rxtt««rjc J: o c <h &a & 

&*<D&ttmz&tfzKyL&\zTmm?z>y>'7, &-tc 

[0 0 6 2] 

T*^*<ft Se****^**S««© UiTnJC & <5 7^ £ 71; 
K3^#fc«»-r*;i£aiT£*>. IW#3E2 8B«<B*feijn 

£>* H*«3g3«©^tcJ:ntf, SS#mXtt2BLitt 

30 [ISflncDfaiWctt&flJ] 

[El 1] ^^^^WbLfc-^»Jic^B^^-7^-^ 

sfc^©jffi»««^-rjEifliissi-r»«». 

3] -*«Sfl»Jt*3^T, (a) ttttM-fe>-y-eovx 
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